Recent neuroimaging and neuropsychological data suggest that speech perception is supported in bilaterally auditory areas. We evaluate this issue building on well-known behavioral effects. While undergoing positron emission tomography (PET), subjects performed standard auditory tasks: direction discrimination of frequency-modulated (FM) tones, categorical perception (CP) of consonant-vowel (CV) syllables, and word/non-word judgments (lexical decision, LD). Compared to rest, the three conditions led to bilateral activation of the auditory cortices. However, lateralization patterns differed as a function of stimulus type: the LD task generated stronger responses in the left, the FM task a stronger response in the right hemisphere. Contrasts between either words or syllables versus FM were associated with significantly greater activity bilaterally in superior temporal gyrus (STG) ventro-lateral to Heschl's gyrus. These activations extended into the superior temporal sulcus (STS) and the middle temporal gyrus (MTG) and were greater in the left. The same areas were more active in the LD than the CP task. In contrast, the FM task was associated with significantly greater activity in the right lateral-posterior STG and lateral MTG. The findings argue for a view in which speech perception is mediated bilaterally in the auditory cortices and that the well-documented lateralization is likely associated with processes subsequent to the auditory analysis of speech.
Introduction
Despite much recent work on the functional architecture of speech perception, some basic issues remain unresolved, including coarse functional anatomic considerations on hemispheric lateralization. One point of debate concerns to what degree there is a significant bilateral contribution to speech perception (construed as the process of analyzing and transforming continuous waveform input into representations suitable to interface with the mental lexicon), notwithstanding the fact that language processing beyond the input interface of speech perception is highly lateralized (Binder et al., 1997 (Binder et al., , 2000 Giraud & Price, 2001; Hickok & Poeppel, 2000; Mummery, Ashburner, Scott, & Wise, 1999; Norris & Wise, 2000; Scott et al., 2000) .
Previous work investigating the neural basis of speech has used behavioral tasks such as phoneme monitoring (Démonet et al., 1992) or listening to rotated speech (Scott et al., 2000) . To complement these studies, we investigate the cortical architecture of speech building on canonical psychophysical phenomena, contrasting three standard auditory paradigms: (i) discrimination (up/down) of frequency-modulated (FM) signals; (ii) categorical perception (CP) (ba/pa) of consonant-vowel (CV) syllables varying along an acoustic voice-onset time (VOT) continuum; and (iii) lexical decision of phonologically permissible targets (word/non-word). FMs (adjusted to have the same frequency-range as speech without eliciting speech-like percepts) are used to evaluate elementary auditory processing of dynamic signals (e.g. Gordon & Poeppel, 2002) . CP of CV syllables varying in one acoustic parameter is a phenomenon that has been used extensively to probe mechanisms of speech perception. The successful execution of a
